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Abstract
Objective: In 2017, the U.S. Food and Drug Administration (FDA) announced a proposed
regulation to lower nicotine in cigarettes to minimally addictive levels to help smokers quit. We
sought to explore effective message strategies communicating about nicotine reduction in
cigarettes across the different key audiences that the regulation is most likely to influence.
Methods: We designed four types of messages: efficacy messages, risk messages, a message
about alternative sources of nicotine, and a compensation message. Sixteen virtual focus groups
were conducted in Atlanta and San Francisco in April-May 2020. Data were analyzed in NVivo
12.0 using a thematic analysis approach.
Findings: Exclusive smokers were receptive to both efficacy messages and risk messages. Dual
users were the only group that was open to resorting to alternative sources of nicotine. Former
smokers were critical of these messages as promoting the new kinds of cigarettes and potentially
encouraging initiation and relapse of smoking. Nonsmokers felt that efficacy messages
downplayed the risks of smoking and did not scare people away from smoking. Presenting
information that very low nicotine cigarettes (VLNCs) still contain harmful chemicals made
smokers question continued smoking in the absence of nicotine and view VLNCs as harmful.
Conclusions: Messages communicating about nicotine reduction in cigarettes might help to
motivate smokers to quit and can correct the misperceptions that VLNCs are less harmful. The
FDA should consider specific target audiences and use different messages that complement each
other in communicating about this regulation.
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What this paper adds?
➢ The FDA is considering lowering the nicotine in cigarettes to non-addictive levels to help
smokers quit and save lives. How to communication about this regulation remains a
challenge.
➢ In a study with 16 focus groups that included exclusive smokers, dual users, former
smokers, and nonsmokers, we found that different message strategies might be needed to
communicate to each target audience group.
➢ Efficacy and risk messages were well-received by exclusive smokers. All types of
messages encouraged dual users to switch to e-cigarettes. Former smokers were
concerned that these messages might encourage experimentation among youth. Only
messages emphasizing a serious loss to smokers’ health were perceived as effective by
nonsmokers.
➢ Our divergent findings across groups suggest a continued need to consider these groups
in message development and incorporate diverse messages into a communication
campaign about reduced nicotine policy.
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“It Brings Light to What You Really Put into Your Body”:
A Focus Group Study of Reactions to Messages about Nicotine Reduction in Cigarettes
Introduction
Tobacco use remains a global public health challenge.1 While all tobacco products are
harmful, combusted cigarettes have the biggest impact and are responsible for nearly half a
million premature deaths each year in the United States.2 Quitting cigarettes is difficult because
the nicotine in cigarettes makes them addictive.3 Reducing nicotine in cigarettes, therefore, aims
to help smokers quit. It has been estimated that reducing nicotine in cigarettes can save millions
of lives.4 In 2017, the U.S. Food and Drug Administration (FDA) proposed an unprecedented
regulation to lower nicotine in cigarettes to minimally addictive levels while spurring innovation
in lower-risk nicotine products, so that smokers who cannot otherwise quit all nicotine products
have viable less harmful alternatives.5 No other country has adopted such a policy. One key to
successful policy implementation is to effectively communicate this regulation and its objectives
to diverse consumers. However, such communication is challenging.
The main goal of reducing nicotine in cigarettes to non-addictive levels is to help smokers
quit. However, very low nicotine cigarettes (VLNCs) could be perceived as harmless, which can
discourage quitting.6,7,8 While nicotine is not the main cancer-causing ingredient in cigarettes,
around 80% of US adults believe that nicotine causes serious smoking-related harms.9 VLNCs
may be misunderstood by adolescents and young adults, resulting in smoking initiation among
individuals who may not have initiated smoking with traditional cigarettes. There is evidence
that adolescents perceive VLNCs as less harmful than other tobacco products9 and have limited
understanding of the mechanisms of nicotine addiction,10,11 which may result in misperceptions
of the VLNC policy. Additionally, former smokers could relapse because they might think that
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VLNCs are less harmful than traditional cigarettes, or that they would be less likely to become
addicted to smoking again. Furthermore, smokers believe that they would need to compensate
for the low amount of nicotine by consuming more cigarettes or inhaling more intensely,12
although existing evidence does not support of this belief.13,14,15 Thus, messages communicating
about VLNCs not only need to inform people of the regulation and its purpose, but also
effectively dispel misperceptions.
To date, little research has investigated ways to communicate about VLNCs.16 Thus, this
study aimed to explore effective message strategies to communicate about VLNCs across the
different key audiences that the regulation is most likely to influence. This study provides the
FDA with evidence to identify and evaluate ways to communicate about VLNCs to the public.
Methods
Message Design
We tested four types of the messages (Fig. 1):
1) Three efficacy messages (Beat cravings, Break the bond, and Reason to quit) focused
on empowering smokers and increasing their self-efficacy. The messages were
positively framed, suggesting that quitting smoking would be easier when the nicotine
is gone and featured positive imagery, showing smokers taking control and prevailing
over cigarettes (e.g., by smashing them with a fist).
2) Three risk messages (Bar graph, Chemical list, Pros & Cons) addressed the
misunderstanding that VLNCs are less harmful than regular cigarettes. Two messages
showed specific chemicals in VLNCs, such as arsenic and formaldehyde,
communicating that the harmful chemicals in cigarettes will remain after removing
nicotine. The third message stated that when nicotine is reduced, some positive
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outcomes from smoking (e.g., pleasure, stress relief) will also be gone, and only
harmful consequences will remain (e.g., lung cancer, erectile dysfunction).
3) The Alternatives message was aimed at smokers who find it hard to quit nicotine
altogether, communicating that nicotine would still be available in alternative,
potentially safer, products, such as nicotine patches or e-cigarettes. We mentioned
that the policy would apply to all combusted tobacco products in the Alternatives
message because we wanted to convey that the alternatives to VLNCs would not
include other combusted products (such as cigarillos).
4) The Compensation message addressed the possible issue of smokers compensating
for reduced nicotine by smoking more cigarettes. It cited a study in which smokers
given VLNCs reported smoking not more but fewer cigarettes.17 Because our goal
was to minimize potential reactance to the policy and narrative persuasive messages
(like testimonials) reduce reactance, the message included a testimonial from a
smoker on his personal experience with VLNCs.18,19,20
Participants
A marketing research company, The Research Associates, recruited participants from a
consumer database of over 100 million US respondents. Participants are recruited into this
database using a variety of online (social media advertising) and offline (face-to-face recruiting
at large events) outreach efforts. Participants were contacted and screened through phone calls to
assess age and tobacco use status. Participants were recruited from Atlanta and San Francisco,
cities with contrasting tobacco control environments. In each city, participants were grouped into
four smoking status groups, each of which could have different experiences in response to the
nicotine reduction policy: 1) exclusive smokers had smoked at least 100 cigarettes in their
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lifetime and were currently smoking every day or some days (n = 27); 2) dual users both smoked
and used e-cigarettes in the past 30 days (n = 25); 3) former smokers had smoked 100 cigarettes
in their lives but no longer smoked (n = 32); and 4) young adult nonsmokers were aged 18-30
and had not smoked 100 cigarettes (n = 31). We excluded nonsmokers older than 30 because
initiation of tobacco use is extremely low in this population.2 We ran 2 focus groups per smoking
status in each city, for a total of 16 focus groups with 115 adults, 73 from Atlanta and 62 from
San Francisco. Participants provided informed consent and received $50 for their time.
Procedures
Focus groups took place in April-May 2020 online due to the COVID-19 outbreak. The
moderator used a semi-structured guide developed by our team based on the issues important for
communicating about VLNCs, beginning with questions to gauge participants’ perceptions of
nicotine. Then, participants viewed 8 messages in randomized order. Upon viewing each
message, participants completed a brief online evaluation of the messages on perceived message
effectiveness (see supplementary material). Next, the moderator facilitated a discussion about the
messages, asking about cognitive, affective, and behavioral responses to the messages (e.g.,
“What is your impression of this message?”; “What do you think this message is trying to tell
you?”; “Would this message make you switch from cigarettes to e-cigarettes?”). The moderator
specifically called on participants who were not participating to encourage them to engage in the
conversation. Focus groups lasted between 75 and 90 minutes. The number of participants per
group ranged from 4 to 9 (median = 7.5). Discussions were audio-recorded and transcribed.
Data Analysis
Data were analyzed inductively in NVivo version 12.0, using a thematic analysis
approach.21 The first two authors read all the transcripts and developed the initial codes, which
were then discussed by the research team. Using the drafted codebook, the first two authors
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independently coded two randomly selected transcripts and met with the last author to discuss
and resolve discrepancies in coding and to revise the codebook. After a master codebook had
been developed, the two coders coded the remaining transcripts. Next, the extracted codes from
the transcripts were divided among research team members to do in-depth reading and write
memos on key themes. The first author then read all the memos and corresponding transcripts
and synthesized the results.
Results
Participants were 50% female, 58% White, 22% Black, and 46% had college degrees
(Table 1).
Table 1. Demographics of each smoking status group
Exclusive
smokers

Dual users

Former
smokers

Nonsmokers

15 (55.6%)

13 (52%)

14 (43.8%)

13 (41.9%)

14 (56%)
7 (28%)
1 (4%)
0
3 (12%)

17 (68%)
4 (16%)
2 (8%)
1 (4%)
1 (4%)

21 (67.7%)
4 (12.9%)
4 (12.9%)
1 (3.2%)
1 (3.2%)

12 (42.9%)
11 (39.3%)
2 (7.1%)
1 (3.6%)
2 (7.1%)

Education
Less than high school
High school
Some college
College graduate
Graduate degree

0
2 (7.4%)
11 (40.7%)
12 (44.4%)
2 (7.4%)

0
2 (8%)
5 (20%)
15 (60%)
3 (12%)

1 (3.1%)
3 (9.4%)
10 (31.3%)
12 (37.5%)
6 (18.8%)

0
2 (6.5%)
12 (38.7%)
13 (41.9%)
4 (12.9%)

Age
18-29
30-44
45-64
65+

5 (18.5%)
9 (33.3%)
12 (44.4%)
1 (3.7%)

10 (40%)
11 (44%)
4 (16%)
0

2 (6.3%)
13 (40.6%)
12 (37.5%)
5 (15.6%)

29 (93.5%)
2 (6.5%)
0
0

Female
Race
White
Black
Asian
Hispanic/Latino
Other
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Exclusive Smokers’ Reactions
Exclusive smokers said that the Beat cravings and Break the bond efficacy messages
moved them toward quitting smoking: “It’s telling me that I can kick the habit.” Some felt
hopeful that VLNCs might eventually enable them to quit. One participant said, “If they
legitimately lower the levels of nicotine, that's going to bring a lot of hope to people having
trouble letting go of the cigarettes.” However, for some exclusive smokers, quitting was not a
priority, “I know, it’s not the time. And it’s never going to be time because I don’t have that
watch.” The Reason to quit efficacy message, however, was generally viewed by exclusive
smokers as ineffective because the image (depicting happy people) did not match the serious
message about cigarettes and addiction.
Risk messages received mixed responses from exclusive smokers. The Bar graph risk
message prompted some to imagine that they would increase smoking frequency to get enough
nicotine. However, the Chemical list risk message elicited several promising responses regarding
quitting smoking. For example, one participant said, “This one makes me think about what I'm
putting in my mouth. It's very to the point but it’s not condescending. It's just asking you: Is that
what you want?” Moreover, exclusive smokers said that this message made them feel scared,
“It's scary. It's just not something that comes to mind when you are smoking. So, it brings light to
what you really put into your body.” As exclusive smokers talked about their fear of consuming
these harmful chemicals, they also suggested that these risk messages might make them want to
quit smoking.
Only one exclusive smoker said that the Alternatives message would make them consider
switching. Some exclusive smokers explained that people smoked because they liked the taste of
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cigarettes, and thus, alternative tobacco products would not be satisfying. One exclusive smoker
commented:
You know, it doesn't make a difference if that could help me with my nicotine. I just
actually want to have a physical cigarette that is going to give me the same relief or
satisfaction that I'm looking for that I know I'm going to get from a cigarette. It just feels
like nothing else is going to be adequate enough.
The Compensation message referenced a scientific finding that smokers smoked fewer,
not more VLNCs. This message was intended to clarify that the nicotine reduction was possible
and that smokers do not simply smoke more to get the nicotine they crave. Exclusive smokers
did not argue against the idea but focused on whether the evidence presented in the message was
credible. A few said they wanted more information about who conducted and funded the study.
Many discussed that the brief evidence in the message was not enough and suggested adding the
statistic of how many of smokers actually smoked fewer cigarettes, such as “one of 10 or
something like that.”
Dual Users’ Reactions
Dual users were mixed in their responses to efficacy messages. Some said that these
messages made sense and “hit home.” They found the efficacy messages made smokers “believe
that you can take the next steps and cut your cravings.” Others said that the Break the bond
efficacy message downplayed the harms of smoking and, therefore, they wanted to smoke more.
The majority of dual users, however, said that they would use e-cigarettes instead of quitting
tobacco altogether. One participant said, “I would vape more if they come down to this. What's
the point paying for cigarettes if they're not going to do anything?” Similar to exclusive smokers,
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dual users said that the Reason to quit efficacy message had an incongruency between the image
and the text.
Several dual users said that viewing the risk messages encouraged them to use only ecigarettes. Many also talked about quitting cigarettes and only consuming e-cigarettes because
they felt that “the good stuff” (i.e., nicotine) was taken away. One dual user said, “I would
probably just switch to e-cigarettes if I'm not getting the good things out of cigarettes.” The risk
messages also encouraged some dual users to want more information about the chemicals
mentioned in the messages.
Many dual users viewed the Alternatives message positively and said that it motivated
them to switch completely to e-cigarettes. They commented that it could help reduce smokers’
anger toward VLNCs policy. Yet, many did not believe that this message would encourage other
smokers to quit smoking.
The Compensation message elicited little reaction from dual users; a few said that it was
relatable but some commented that when the nicotine is reduced, they would want to smoke
more.
Former Smokers’ Reactions
Former smokers agreed that the efficacy messages might encourage smokers to quit
smoking. However, many were also concerned that they may encourage young people to
experiment with VLNCs, akin to saying to young people: “Go ahead, try these.” Former smokers
also felt that telling smokers that VLNCs would make it easier to quit might actually reduce the
urgency they feel to quit. While some former smokers remarked that these messages were
relatable and positive, several commented that the messages minimized the harms of smoking.
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When viewing the risk messages, several former smokers expressed strong emotional
reaction. One of them commented: “You hear cyanide and like, oh wow! That'll definitely kill
you.” But several focused on the non-addictive nature of VLNCs, arguing that these messages
minimized smoking-related harms, suggesting that these messages would lead to young people
initiating smoking.
Some former smokers said the Alternatives message would lead to smoking relapse. For
example, one former smoker said, “It made me think, wow, maybe I can have an occasional
cigarette because I won't get addicted to nicotine again.” Several former smokers concluded that
this message promoted e-cigarettes, which they viewed negatively. Additionally, they argued that
this message was illogical because while it said nicotine in cigarettes was bad, it still advised
people to consume nicotine in other products.
Former smokers did not argue against the compensation idea in the Compensation
message. Some of them said that the message was relatable. Similar to exclusive smokers,
former smokers said that they wanted more information about how the study was conducted.
Nonsmokers
The young adult nonsmokers generally said that the efficacy messages merely told young
people that they would not get hooked if they start smoking. Although some discussed that the
messages were positive and encouraging, many argued that the messages downplayed the risks
of smoking and did not scare people away from smoking. Nonsmokers were particularly vocal
about the Reason to quit efficacy message, arguing that it would not be effective because the
image did not make people see the dangers of smoking.
In response to the risk message group, nonsmokers mostly commented about the effects
of these messages on smokers and not on themselves. Nonsmokers argued that the Alternatives
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message seemed like a commercial produced by the tobacco industry to sell their harmful
products. They argued that although replacing VLNCs with alternative tobacco products could
work to help smokers to switch, such products were still harmful. They stated that the message
may make smokers falsely believe that these products were harmless. In response to the
Compensation message, many nonsmokers discussed that they liked this message, but argued
that this message should provide some representative statistics. They also discussed that a
reference to the cited research should be included in the message so that people knew who
conducted the study.
Discussion
This study shows that the FDA’s proposed regulation to reduce nicotine has the potential
to be well-received, but that people interpret messages about this regulation from the vantage of
their tobacco use experience.
Exclusive smokers viewed the risk messages and efficacy messages as the most effective.
In particular, messages about harmful chemicals in VLNCs generated strong emotions (e.g., fear)
and were considered powerful. This is in line with findings that cigarette warnings are most
effective when they elicit negative emotions 22,23,24,25 and that mentioning chemicals increases
perceived harm of tobacco products.26,27 Many smokers try to quit, but few succeed.28 Exclusive
smokers viewed the efficacy messages as encouraging and believed that VLNCs could help them
quit. However, the messages appeared less effective for those who did not intend to quit. This is
consistent with past research, which has found that efficacy messages would be most likely to
have an impact on those wanting to quit.29,30
Dual users were the only group that was receptive to the message about alternative
sources of nicotine. They also indicated that they would switch to e-cigarettes in response to all
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other types of messages. For dual users, switching to e-cigarettes appears to be a relatively
convenient and agreeable option for consuming nicotine in response to the FDA’s proposed
nicotine regulation for combustible tobacco.
Former smokers in the general population know how hard it is to quit31 and likely
interpreted messages about nicotine in the context of this experience. Perhaps because former
smokers had experienced the struggle to quit, they were critical of messages on “the new kind of
cigarettes,” which they perceived could encourage relapse for former smokers or smoking
initiation among youth.
Nonsmokers were concerned about messages focusing on discouraging nonsmokers,
including youths. They argued that messages describing the lower harms of alternative tobacco
products, particularly e-cigarettes, could make consumers falsely believe that such products were
harmless. Overall, nonsmokers’ reactions to our messages indicated that they wanted messages
to emphasize a serious loss to people so that the messages would deter nonsmokers from
initiating smoking.
Implications
The divergent reactions to different types of messages across various tobacco use groups
suggest a continued need to consider these groups in message development. While further
research is needed on whether separate targeted campaigns or a single campaign addressing
potential pitfalls for each group would be more appropriate, we can make some preliminary
recommendations based on the theory and findings from previous research and our study. Rather
than creating distinct campaigns for different groups, a single campaign comprising various
messages and addressing potential shortfalls of some messages for some groups may be more
appropriate. The evidence from this study suggests a campaign that focuses on communicating
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that VLNCs are still harmful (like the Chemicals message), combined with a message that
conveys that VLNCs can make it easier for smokers to quit may be effective.9,10,11,12 We expand
on this rationale below.
According to the Extended Parallel Process Model, risk messages that arouse fear and
also show a way to avert the risk while raising people’s self-efficacy are effective at motivating
protective behaviors.32,33,34 In this study, risk messages evoked some fear with several
participants responding with strong reactions, such as “Oh my God” and “That's scary!”,
particularly to the Chemical list message. Additionally, our efficacy messages seemed to
motivate smokers, particularly those who intend to quit, and made them feel like they are able to
do it.
One particular element of the Chemicals message may have contributed to the positive
responses to this message among exclusive smokers. Risk messages can sometimes backfire. The
communication literature suggests that when message viewers perceive that a message threatens
their freedom, they are more likely to reject the message.35 By ending the Chemical list message
with a question, the message aimed to avoid controlling language.36 This may have helped
reduce perceptions that the message was pressuring participants to accept a persuasive intent by
allowing them to answer the question for themselves.
Limited research on messages communicating nicotine reduction in cigarettes found that
messages that effectively communicate reduction in addictiveness also reduced perceived risks
of VLNCs.37 Our results suggest that explicitly talking about VLNCs as still containing the same
amounts of harmful chemicals and causing the same diseases would be a way to address this
problem. Thus, messages should combine information on severe risk (that VLNCs still contain
the harmful chemicals and cause disease) and an efficacy component (“you can quit”) to ensure
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that they promote quitting behavior among smokers and do not encourage initiation among nonsmokers and relapse among former smokers.
It is important to highlight the reactions to the message that advised smokers to switch
from combusted cigarettes to alternative tobacco products. Only dual users were receptive to this
message, likely because they already exhibited preferences for these alternative products and,
therefore, may have had relatively high efficacy to switch. This finding is in line with an earlier
study showing that only 5.8% of US smokers reported they would switch to non-combusted
tobacco product as a result of nicotine reduction.37 Additionally, several participants in our focus
groups misperceived the intent of this message, as they viewed the message as promoting
smoking initiation and continuation. Nonsmokers were particularly vocal against this strategy
because they did not view the alternatives as less harmful and thus would not discourage
nonsmokers from initiating smoking. Rather, they considered all types of tobacco products as
detrimental. Hence, promoting any of these products seemed illogical to them. As these
participants did not differentiate between the various alternatives to cigarettes (e.g., e-cigarettes
versus NRT), this finding provided additional evidence of the importance of nuanced messaging
around the continuum of risk for nicotine delivery products. Thus, although this message strategy
might work with dual users, it should be considered with caution for other groups. Because dual
users responded to other messages with intentions to switch to e-cigarettes, using messages that
explicitly communicate about the alternative sources of nicotine might not be needed.
Our findings suggest that more research is needed regarding how to counter the incorrect
belief that smokers would compensate for reduced nicotine by smoking more cigarettes.13 One
potential approach to dispel misperceptions related to unhealthy behaviors is to report scientific
research that can correct such misperceptions.38 Our study employed this approach and showed
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that participants did not argue against the content of the message, but focused on whether the
message was believable. Using exemplar evidence from scientific studies (e.g., testimonials)
might not be sufficient to change misperceptions about compensatory responses. Indeed,
participants stated that statistical evidence was needed because testimony from one smoker was
not representative of all smokers. Therefore, if this message strategy is considered, inclusion of
representative statistics and trusted research institutions may be important to lend credibility to
the message.39 Correcting misinformation is difficult because corrections sometimes reinforce
misinformation.40,41 Future research should examine ways to correct this misperception and
evaluate whether this misperception would lead to actual compensatory behavior. Initial research
shows that even when smokers believe they would need to compensate, they end up not smoking
more when VLNCs are the only cigarettes available.17 It is likely that the compensation
misperception will not have an effect on smokers’ behavior, but it might result in less support for
the policy.
This study is limited by the purposive sample from two cities with diverse demographics,
tobacco control regulations, and use rates. The online platform might have restricted group
interactions because of the lack of communicative cues (e.g., turn taking, eye contact).
Alternatively, this platform might reduce perceived normative pressures that may lead to
participants complying with opinion leaders. An online platform also has the potential for
selection bias, as participants must have adequate internet connectivity and technology to
participate. Yet, during the COVID-19 outbreak, the online platform was the only viable option
for this study. The Alternatives message combined e-cigarettes and NRT, and future studies
should evaluate messages about e-cigarettes and NRT as substitutes for VLNCs separately.
Finally, findings related to the Compensation message showed that comparative effectiveness of
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testimonial and statistical messages varies dependent on context and individual characteristics.
Thus, future studies should evaluate messages focusing on statistical arguments.
In conclusion, communication campaigns on reduced nicotine policy should consider
specific target audiences. There might not be a “one-size fits all” message for the public, but
campaigns typically include multiple messages which together can address the potential pitfalls
of a single message type. In our study, messages highlighting the harmful chemicals in VLNCs
seemed to be perceived as effective across all groups. They should be combined with efficacy
messages that might be particularly helpful for exclusive smokers thinking about quitting
because such messages were perceived by these smokers as giving them hope to give up.
However, attention should be paid to the congruency between images and text for this message
type, and positively framed efficacy messages should not be shown alone to nonsmokers and
former smokers because they perceived them as promoting VLNCs. Messages focusing on
alternative sources of nicotine might not be necessary as dual users indicated willingness to
switch to e-cigarettes in response to all types of messages and other groups were not interested in
alternative sources of nicotine. These results should be considered in future messages designed to
communicate about VLNCs.
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